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A Design on the Control of Direct Drive Robot Manipulator Using TMS320c30
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Abstracts The Direct Drive Arm(DDA)

is a SCARA typed direct drive manipulator with

"School of Electric & Electrical Eng., Hong Ik Univ.

two

degrees-of-freedom(DOF) using the direct drive motor of the NSK company. A controller system for the
SCARA robot of DDA is designed using a DSP (TMS320c30), which has the highest performance among the
third DSP chips in the TI company. The design objective of the system is to implement dynamic control
algorithms and neural control algorithms for real time learning which require a lot of calculations and large
memory and have been tested only by simulations so far. The controller uses a DSP, a high speed D/A, 32-bit
Counter and a large DRAM to implement advanced robot control algorithms.
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I 1 NSK Mega Torque Motor Specifications

Specification Model RS 1410 Model RS 0608
Maximum Torque 245 N+ m 39N m

Rotor Inema 0.2675 Kg m 00073 Kg m
) Max1mum Speed 771716 rev/s a 116 rev/s )
' Mass 730 Kg 140 Kg
Eregolverﬁresolution 103600 pulse/rev 153600 pulse/rev




¥ 1 Kinematic configuration of Hong-Ik
Manipulator with DH Coordinate Frame Assignment

B 2 Physical Parameters of Hong-lk Manipulator

Symbol Value Definition
I, 03644755 [Kg m%)
I,  0.087443 [Kg m’]
L 0.2675 [Kg m’]

L 0.0075 [Kg m’]

Lower Link Inertia

Upper Link Inertia
Rotor Inertia of the Lower Motor

Rotor Inertia of the Upper Motor

Stator and Housing Inertia of the

Lis 0.040 [Kg m’
! (Kg m Upper Motor

I Payload Inertia
M, 13.02 [Kg] Lower Link Mass
Mz 637366 [Kg] N Upper Link Mass |
Ms 73.0 [Kg] Lower Motor Mass
My 14.0 [Kg]r o Upper Motor Mass
M, Payload Mass
L 0.37 {ml] Lower Link Length
L> 0.25 [ml] Upper Link Length
Distance from c.g. of the Lower
L. 0.1632 . .
! (] Link to the Lower Motor Axis
L 0.125 [m] Di-stance from c.g. of the Up?er
Link to the Upper Motor Axis
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TMS320c30-33
32K*32 ROM&
32K*32 SRAM&

MEMORY 2K*16 DPRAM&
4M=*32 DRAM
2 Channel (12bits)
# of
of bAC -10 ~ +10

# of COUNTER
# of Digital /O

2 Cannel (32bits)
16 Inputs & 8 Outputs

Serial port
PCSte) QlEjHlolx ¥E L urh we FAS s B Fa
S A143}A] @23 Dual-port RAME o] £33 TMS320c309

A 2719 interrupt? PColA 2] 2709] Service Requests& &9
stdch zEl Xilinx g o] &3t 7t diReie Wz 23 9L v
e ZH 9% AertA AEES Xilinxd FAFoEHN 7
£ 329 WHF gflo] ALE £ A 3T && Fopoj
JOE Xiinxthe 328 niez 7saA FdsAT. w3k
Bl B2 4o AEd WEy drE 93t DRAME o4&
o A 2sA

3.1.2 O Boarde| &4

I/O board= TMS320c309] Expansion Bus& o] &3d 2 H
TEEA 8T & AA MHAsA

A TE8Y Torque BH-& st n&9 2789 DAC
Position data 5% 93t F709 32 bit counterd Xilinx2
TR &, Digital VOt AFH 52 2718 9 27 9
2 AolE 938t Serial portE T & h

32 Hol7|e| 28

522

TMS320c300 A1 PCE2RE A AZE JdAW ] 'r]?sﬂ ims
ult} PCo] SRQ(Service Requests)E ZAA] AL = AA
28 #Ha A DPRAM(Dual Port RAM) 2] _‘?LH %_E]' g

A x| of

)
I TMS320c302 o]luwjuit} DPRAMS o
Motor®} 913 & W I Torqued Al4tste] =E
=

olRAE Yoz veRE 12933 o

R E

12 TEAZ)

position
! motor
1ms ms unit #1
torque
Ims| DPRAM | ims
PC G
pesition
1ms motor
SRQ n unit #2
orque

248 3 TMS32c30 board Interface
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